Fifty-six patients with acute myocardial infarction complicated by sinus bradycardia (SB) were treated with intravenous atropine and monitored in a coronary care unit. Atropine decreased or completely abolished premature ventricular contractions (PVCs) and/or bouts of accelerated idioventricular rhythm in 27 of 31 patients (87%) and brought systemic blood pressure up to normal in 15 of 17 patients (88%) with hypotension. In addition, atropine administration was associated with improved atrioventricular conduction in 11 of 13 patients (85%) with acute inferior myocardial infarction associated with 20 or 3°atrioventricular block. Seven patients developed ten significant adverse effects: ventricular tachycardia or fibrillation in three, sustained sinus tachycardia in three, increased PVCs in three, and toxic psychosis in one. These major adverse effects correlated with either a higher initial dose of atropine (i.e., 1.0 mg as compared with the usual 0.5 or 0.6 mg) or a total cumulative dose exceeding 2.5 mg over 21/2 hours. Atropine is the drug of choice for management of patients with SB and hypotension and is effective in the treatment of ventricular arrhythmias as well as conduction disturbances in patients with inferior myocardial infarction. Serious adverse effects, however, preclude use of atropine without careful medical supervision.
tail previously.14 In brief, they consist of a compatible history, evolutionary electrocardiographic changes, and characteristic changes of serum creatine phosphokinase (CPK), glutamic oxaloacetic transaminase (SGOT), and lactic dehydrogenase (LDH) levels. From July, 1973 , to December, 1974 , the MB fraction of the serum CPK was also used to confirm the diagnosis. 15 All patients were under continuous electrocardiographic monitoring, including a 12 sec memory tape automatically triggered by preset alarms. All rhythm strips were inserted into the medical record.
Patients with sinus bradycardia (defined as heart rate below 60 beats/min) were included in the study. Excluded from the study were patients with sinus bradycardia occurring preterminally or appearing during or after cardiopulmonary resuscitation, patients with anterior myocardial infarction with sinus bradycardia and atrioventricular (A-V) block because they were treated with emergency insertion of a temporary transvenous pacemaker, patients who received medications that could conceivably affect heart rate (e.g., digitalis, propranolol), or patients with known antecedent sinus bradyeardia. The majority of patients received analgesics (usually morphine) before admission to the coronary care unit, and the incidence of sinus bradycardia did not differ significantly between those who received analgesics (29%) and those who did not (28%). Patients admitted to the coronary care unit were treated by house officers under the supervision of a single attending physician (M. M. Scheinman). During the study period, the unit policy was to treat all patients with acute myocardial infarction complicated by sinus bradycardia and pump failure with an initial bolus intravenous injection of at least 0.5 mg of atropine sulfate. Patients with acute myocardial infarction, sinus bradycardia, and ventricular arrhythmias were treated with either atropine or antiarrhythmic agents; the choice of drug and dose were left to the discretion of the house officer. In those patients who received atropine, the dose of drug and time intervals between doses were recorded. In addition, continuous electrocardiographic rhythm strips were obtained before and for 3 min after atropine administration. In the event of complications, longer rhythm strips were obtained.
The medical records of all subjects studied were reviewed and the age, sex, previous medical history, electrocardiographic localization of the site of infarction, atropine dosage, all recorded rhythm strips, and cause of death were analyzed. From a review of the rhythm strips and recordings of the systemic blood pressure, it was possible to determine maximal heart rate and changes in blood pressure and cardiac rhythm before and after administration of atropine. Development of sustained (>5 min) sinus tachycardia (defined as a heart rate above 100 beats/min) and/or ventricular arrhythmias within 3 pan passu with the increased atrial rate after atropine. In two patients whose rhythm strips showed 3:2 and 4:3 A-V Wenckebach conduction, atrial rate increased with 2:1 and 3:2 Wenckebach conduction after atropine; ventricular rate and blood pressure also increased after atropine in these patients. Rhythm strips of seven patients showed A-V dissociation due to complete A-V block that reverted to 1:1 A-V conduction after atropine; however, sustained sinus tachycardia with 1:1 A-V conduction resulted in ventricular tachycardia in one and ventricular fibrillation in another (see above).
Systemic Blood Pressure
For the group as a whole, mean cuff systemic blood pressure rose from 107 ± 30/69 ± 18 before atropine to 127 + 23/80 ± 18 mm Hg after atropine. In 17 patients with systemic hypotension (systolic pressure < 100 mm Hg), mean blood pressure rose significantly (P < 0.05) from 77 ± 17/43 ± 20 to 115 + 12/69 + 12 mm Hg. Seven of these patients had evidence of decreased systemic flow manifested by cool clammy skin and altered sensorium; these clinical manifestations were dramatically reversed
within minutes after atropine. Two of the 17 patients with hypotension failed to respond to atropine but were successfully managed with low dose isoproterenol infusions.
Atropine Dose and Major Adverse Effects
Single bolus injections of atropine varied from 0.5 to 1.0 mg. Absolute or mean percent increase in heart rate did not differ significantly in patients who received 0.5 or 0.6 mg (+32 beats/min), 0.8 mg (+27 beats/mim), or 1.0 mg atropine (+35 beats/min). Ten instances of major adverse effects of atropine were observed in seven of the 56 patients treated ( fig. 1 Finally, although accelerated idioventricular rhythms appear to be transient and benign in the vast majority of patients with acute myocardial infarction, isolated reports have shown that these rhythms may, in fact, deteriorate into more serious ventricular dysrhythmias.20 ' 26 In our study, the accelerated idioventricular rhythms associated with sinus bradycardia almost always responded to atropine therapy.
Bradycardia-Hypotension Syndrome
Twenty percent (17 of 83) of the patients had associated hypotension, and the incidence of this complication was especially high, 8 Review of the literature reveals widely differing recommendations regarding the dosage schedule of atropine for patients with acute myocardial infarction and bradycardia.34-38 We believe that our own observations offer useful guidelines for atropine dosing in patients with acute myocardial infarction. We found no significant difference between the increments in heart rate and blood pressure in patients receiving an initial dose of either 0.5 or 0.6 mg compared with those receiving 1.0 mg. On the other hand, the incidence of major adverse effects was lower (5%) in those receiving the lower dose than in those receiving 1.0 mg (26%). It must be appreciated that the lower dose does not completely protect the patient from serious adverse effects,9 17 but our experience suggests that such effects are much less frequent when smaller initial doses are used. In addition, all patients who received greater than 2.5 mg of atropine within the first 21/2 hours had major untoward effects, accounting for 40% of the major adverse effects noted. Our data suggest intravenous administration of 0.5 or 0.6 mg of atropine initially followed by incremental doses of 0.5 mg in order to treat the specific indications listed below but not to exceed a total dose of 2.5 mg within 21/2 hours.
The clinician must carefully weigh the risk/benefit ratio in the use of atropine in patients with acute myocardial infarction complicated by bradyarrhythmias. Our observations led us to the following additional conclusions. 1) Atropine administration is the drug of choice in the treatment of patients with sinus bradyeardia and hypotension. It almost always results in increases in both heart rate and blood pressure, especially in patients with sinus bradycardia and attenCirculation, Volume 52, October 1975 dant A-V block.
2) The PVCs occurring in patients with acute myocardial infarction and sinus bradycardia are usually effectively abolished by atropine. These benefits must be weighed against the potential adverse effects of sinus tachycardia and serious ventricular arrhythmias, especially in modest sinus bradycardia associated with late coupled PVCs, because the malignant potential, if any, of this arrhythmia is presently unknown. We believe that atropine can be used safely in patients with acute myocardial infarction, provided proper attention is paid to atropine dosing, in a coronary care setting in which the adverse effects may be reversed. Unsupervised self-administration of this agent exposes the patient to a risk of potentially serious adverse effects. 3) Atropine should not be administered to patients with sinus bradycardia without ventricular irritability, hypotension, or evidence of pump failure. These patients usually have a benign clinical course.
